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AQUATIC VASCULAR PLANT FOODS

B. C. Wolverton and Rebecca C. McDonald

INTRODUCTION

Volume ! 263
!

Research efforts on the nutritional quality of vascular aquatic plants under con-

trolled environmental conditions has been very limited to date. Most of the data in

this area have been determined on plants that were collected from natural lakes and

ponds. The climate and nutrient content of these aquatic systems were highly variable.

In general, the nutritional quality of the plants is a reflection of the conditions under

which they were grown. Current research on utilizing vascular aquatic plants to remove

nutrients from domestic sewage lagoons has revealed that the crude protein, phospho-

rus, and other essential elements content of the plants can be improved and consistently

maintained at a high level.
In the data following, the nutritional quality of some common vascular aquatic

plants has been compiled. A small part on the nutritional value of leaf protein extracts
has also been included. All of the information was collected on plants grown on lakes

and ponds, unless otherwise noted.

Crude protein was calculated as Kjeldahl nitrogen x 6.25. Carbohydrate was calcu-
lated as the difference between 100% and the sum of the percentages of protein, fat,

and ash.
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Table 2

MINERAL COMPOSITION

D_ wc|lh¢ bills

P K Nil Ca S MS Fe

sp_-_5 (q,) (,k) (q,) (_) (,r,) (+4) _pm)

Ahcrnsnthcraphiloxcrktcs 0.17 4.$6 0.17 1.41 0.140.11 720

0.32 5.20 0.37 0.52 0.29 0.52 720

A_anlzomcnonflos-aqua¢ 1.17 0.64 0.19 0.71 1.180.21 813

Brssenl, schrebol 0.14 0.119 0.66 1,79 0.|1 0.26 _0

Cabombl ¢arol/niani O. 10 -- --

Ccraroph¥1lumdemersum 0.26 4.01 1.16 0.77 0.180.42 1,0S)

0.30 --

Chars_p. 0.2.5 2.)5 0.13 9.03 0.$5 0.92 2.520

E/¢fthorn/+lcrassipes 0.117 3.12 1.75 0.65 0.490.26 1,920

0.|7 4.16 0.|0 1.99 -- 0.40 250

0.43 4.25 0.34 1.00 0.33 1.05 2.50

0._4 4.4:5 0.41 I.+)S 0.4tl 0.._6 +),420

E. crassipcs' 0.91 .11.60 I.I) 0.:5) 0.4:5 0.I$ 143

.£.c'r*asslpc"s" 0.95 3.02 0.94 0.64 0.J40.21 130
E. cr_ssil_s" 0.56 2.92 I.?9 0.61 1.620.23 :5,7SO

Ekocharisa¢;,:ularis 0.24 2.116 0.54 0.S$ 0.IS 0.33 2,920
-- 0.211 -- --

Ek'octtarisquadran&ulafa 0+10 I.IlJ 0.12 0.20 0.1:50.10 560

£1odeacanadcns_ 0+._? .I,65 0.90 2.80 0.27 0.4;:5 1,320

Hj,+dn'Ilasp. 0.211 1.110 -- 4.30 0.40 0.SO --

H)_/roco(ylerlnunculoides 0.42 J.)] 1.34 0.7'1' 0.Jl 0.21 ?,490

H)'droJ;ctyonrcflcuLs+um 0.2.1 4.21 0.18 0.69 1.41 0.17 I,)13

Juncvse/l'usus 0.2"I 0.19 0.40 0._II 0.24;0.11 --

]uslk_Jamericsna 0.12 ).21 0.17 0.9¢ 0.18 0+41 I,M$

0.l) --

L_rnnaminor 0.6) .5.20 0.10 0.70 0._0 0.$1 1,690

Ltmnasp. 0.611 2.03 -- 1.34 -- 0.30 6,SO0

Mkrocyslisaerulinou 0.6_ 0.79 0.04 0.$) 0.27 0.17 312

Mouleo61sp. 0.25 1.20 0.49 1.641 0._ 0.$7 1.080

MTtiophyllum b_siliem_ 0.14 -- --

ALbetcroph¥llum 0.16 1.,75 1.87 1.47 0.240.26 2.000

;,LJp_'arum 0.42 I.S? 6.75 2.77 0.4)0.74 4;60

Najas_xitis 0.3;0 I.I_ 0.?l 6.II 0.4,10.11 --

N.,1uadalupensis 0.15 2.49 0.61 0.91 0._JJ0.47 712

Nefumbolutca 0A9 2.27 0.211 1.54 0.160.2) 126

P4uphara_yt, na 0.40 I.H 1.47 1.01 0.)20.27 140

,',/)'mph_'aodorata 0.111 1,21 I.]$ 1.04 0.140.14 600
P_;oum&rmi_O_lum 0.i4 1.06 0.1_ 0.)ll 0.2.10._:5 |$J

Pa_Palumfluira_L_ 0.10 2.54 0.22 0.24 0.):5 0.11 --

Phralmifesco(nmu_ 0.10 0,:52 0._6 0.43 -- 0.27 --

/'_._aur_/oc_ 0.)0 2.9 -- 4.40 0.19 0.g0 --

Pkhophorlsp. 0.)0 3.0_ 0.07 ].I_ 1.4)0. la 2,1)6

Pomedt'r/+t_rd_M 0.24 2.51 0.83 0.114 0.22 0.I+_

Po_t_mo&e(ondivcm:ro//m 0.27 $.041 0.44 1.14 0.300.19 1.240

Pou_o_onill/4_ 0.12 2,66 0.19 2.74 0.200.414 --

Rl_iToc_onlumsp. 0.14 2..17 .ON 0.60 0.2"7 0.19 --

R_arpus nulans 0.20 I.I -- 0.?_ -- 0.211 26,800

S+/rp_la_ 0.27 0.19 0.40 0.Jl 0.24;0.11 --+
S_'ro_/a oS/on-_,'--. 1.0 l.S? -- 1.3 -- 0.29 1,,I00

Spi.,'oddlol_orrhiz_" 1.71 1,12 , 0.?.I -- 0.2.+ 4,?00

Sp/rod¢i_po/y_rh/z_" 1.0l 2.13 0.74 0.U 0.I$ -- --

$;_o_ebpotM;zJ- 0-I+ 1.22 $.5_ I.N 0.45 -- --

Volume ! 167

Ma Za Cu B

(Dpm) (ppm) (ppm) (ppm) let'.

440 -- -- -- )

440 SO 1:5 -- |

16$ 24;7 12 -- ?

.... )

486 I00 _0 -- )

119 )7 26 -- 16

3,940 SO II -- I

27O 47 I$ 20 t

+9 21 II -- 16

1:52 24 22 -- 16

199 70 63 -- 1_

192 6,tl 42 -- )

120 45 20 -- ?

1:57 $9 12 -- 16

112 ::[6:5 26 -- I

-- -- -- 12.1 )

I .._00 364 14 -- 12

-- -- -- 2).:5 )

47) _ 44 -- ?

S.l_O )0 -- -- )

_0l 4`1 48 -- 7

6O? 5O 4O -- 7

)00 5O )5 -- ?

1211 )2 )6 -- ?

292 )! 26 -- 7

929 -- -- -- )

9?0 C iO -- ?

160i M )6 -- ?

9,_0 12 Ill /-- 12

700 420 .14 -- II

I,-_00 il9 13 -- 12

.... 16

.... 16
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Table 2 (continued)

MINERAL COMPOSIT[ON

Dry weight ba_is

P K I_ C_ S MS F¢ Me Zn Ca II

Sped_ (_.) (_) (_.) (_05 (_) (_) (ppm) (pp=) (PPm} Con) Copra) itct.

$p_rolyrar, p. 0.21 0.95 1.42 0.70 0.25 0.3| I,S$2 .... 3

TyphaJadfol, la 0.21 2.3JJ 0.38 0.19 0.I)0.J6 J20 412 30 3? -- I.

U,t_u/u/a/_thm 0.12 1.98 I.$2 0.6"/ 0._0.2! 2.11! 480 IOl 4"/ -- 7

Wolflasp. 0.9"; 3.76 -- 0.27 ....... 12

• AvctaSc of d_ ar_lyscs of plains ¢ollc¢|cd from two. hcsvtl¥ loaded, domc_tk: icwu8¢ _ .

• Grown in treated wMlc waeev cfflucn|.

• Average of plaAI lamp[cs cotlc¢lcd from 14_l_'tobl¢ sw[o¢ waste _11oo¢.

• Planu coil<trod [rom ;ta|ura| aquld¢ system with low nu_k'nl COnS,CAl.

SpaScs

FAO r¢¢¢roK'e p_ttcrn

•Bcakoen/J ¢y.u._/_ •

ll+vdrc*.+,_¥k M,u_lo:,d_

Ju_k'iJ amc_rk'a_M"

J. _"rk,;Jn,l '

pi_ia s#ta¢iol,_

Spkodcfa ,oolyriza •.

Typ.'M Jacif_ia

s_

£k'htlorn_l Cra_,Mp¢', °

£. <ra._,':

E. crci,_c_, (kav¢_,p

Hd¢o<'ocyt¢

J unk_ amerkda_. •

P_a4_, ,ratioseJ

_od,'l, pob_b.d".
_. po4yr_,a o °

T_p_M b_iroi_

• Somolami6oacids.

Table 3

AMINO ACID PROFILE

Ess+nl_l Amino Acids

Dry weishl bad| (j/IO0 I: pro_htl

Cn_k Actual

I_ol¢ia I_Ot¢i_" 11¢ Lcu L_ Me./ PIN _ Trp VaJ ILcl'.

-- -- 4.2 4,8 4.2 2.2 2. u 2.1 1.4 4.2 l0

_L5.14 19.45 5.51 t.06 t,.25 I.l} 5.41, 4.1_ , 6.00 |

4.7 -- $.6 11.7 7.6 2.3 5.2 5.0 11.4 i}

)1.3 2Y.|i 4.8Y 1.61 J.96 i.47 5.70 4.$6 1.04 5.13 17

11.9 16.1) |.15 $.27 |.35 0.87 ).66 $.}5 1.04 J.60 16

2_.40 _I.10 4.9.1 1.02 7._ 0.95 5.21 4../1 1.451 5._) 16

17.69 IU.76 4.13 I1.01 5.95 I._K)$.11 4.92 5.57 4

10.19 $.93 4.55 7.42 J._KI 1.69 4.11_ $.4U 5.90 4

2].0] 17.6] 5.21 S.21 6.9) 1.74 5.15 5.03 6.)1 |

P/.5] 2"/.7'11 4.64 1.19 6.44 2.16 5.69 4.61 2.10 5.83 16

_,4.1MI 17.74 4.$1 1.35 5.5] I.INi |.1| 4.46 2.56 $+4"] 16

I.UU -- 5.0 9.2 4,6 I .$ $.a 5.3 6.2 6

Aia Asp Ar I Cys CAu Gly His r*'o S_r Ty_ Rcl.

6.95 14.05 6.04 0+29 12.441 6.00 2,16 4.7(, 4.71 }.gl lJ

7.1 10.2 _.2 0.7 9.1 6.4 2.3 4.1 4,1 ).4 J)

$.|ql 17.)? _._ 11.60 9.25 5.14 1._0 4.7J 4,52 _1.91" 14

6.N JAg 12.6] I.J? 11._6 5.,1141 2.31 6.M 4.29 3.55 I?

4.15 ).10 35,4O 4).76 11.97 $.66 1.43 $Ji4 ]i.10 _I._ 16

|.M I].,lO |.145 1.54 17.28 J.IS 2.54 4.4J 4._ 2.74 IS

6.11 16.44 $.76 0.09 14.0.1 5.95 2.69 4.74 $.02 ).44 4

$.90 15.54 6.0? 4.IT II.gl S.10 2517 5.40 $.110 4.05 4

7.0_ 11.I_ 4.60 il.Y/ 13.40 6.21 2.19 4A_J 5.0] 4.1'/ $

6.84 .I.M 7.99 1.6_ 12.67 5.94 1.05 4.61 4.61 ].5] 16

1.241 14.72 6.10 1.)0 13.14 5.$8 I.a9 4.$7 4.61 2.$t 16

6.2 14.5 $.4) 0.1 + 15.4 $JI 2.0 $.2 5.1 ).3 6

• Tr_,i_c,S_m anal],_ noc obcamed" -- _,,IK-_c Uyl_oph_ omin_rd, aetlt_ sMumed 8rylP_lWh_a. Jo J_ be

pl*_m M L*_S¢ qu_mk_ct a4ud, UK'f¢lm¢. Ik clkulaled compo_i<mmd p_c¢lla41¢lt'lo be re+_bty

o¢cwa_ u, kh _h_ zMn_+

• No(sn_ly_.4.

• Plants IrOV, ilia dom<_k K'_qe.

• Matimm l_o/<kl.

' Minimum Ikro(cm.
-

• P_¢domina_ _,p_ics (Mmdl _,moun_ n( L_ad_.l.

• PLlmls l,llb¢l_ from _qu_f,_: I*yt44rm wkk low It_Jtrienl Co,leVi.

/
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NUTRITIONAL COMPOSITION OF LEAF PROTEIN EXTRACT

Table 5

PROXIMATE COMPOSITION OF LEAFPROTEIN EXTRACT

Dry wci4h( _ (%)

Crudc

Speck= prmcin Fat Ash Toudca:bohyclr_c C¢lluloic

Alfcrmm_cta philozcridcs 31.4 7.68 12.4"/ 411.$ 5.9 4.J8 2

£ichh_ cr_ $7.11 3.94 4.77 33.5 -- -- 16

Jusr/c/.a mnc'r/cmu 4S.73 9.]7 I. 19 36.7 1.6 5.22 2

Nympl_u_.a odoca_ 40.0 11.57 4.24 47.2 8.3 4.94 2

Orontium aq uml/cum 49. 14.811 7.)8 28. I 2.6 $.39 2

$_iftm'im ialifolia 42.1 16.62 4.23 36.4 -- S.42 2

Caloric con,,-nc

(kcaWl) _f.
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